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Editorial
We are very happy to present this special issue on Computational Geometry in Virtual Reality. After a
call for papers, we have received a very positive answer. Forty two papers haven been carefully reviewed
from which 10 have been selected. This special issue is of great interest as it links Computational
Geometry know how to important problems to be solved in Virtual Worlds. The content of this special
issue can be divided into the three following areas:
(1) building virtual worlds,
(2) interacting with virtual worlds,
(3) animating virtual worlds.
Building virtual worlds itself can be split into three steps. The first one consists of the modeling of 3D
objects. One way to create 3D objects and scenes is to reconstruct them from real ones. This aspect is
addressed in the first paper “New eyes for building models from video” by C. Fermüller, Y. Aloimonos
and T. Brodsky. The second step is concerned with the surface representation used to model the 3D
objects. Handling 3D objects in virtual worlds requires adequate surface representations, allowing to
display the same object at high speeds depending on how it is displayed in the virtual scene. The second
paper “Progressive transmission of subdivision surfaces” by U. Labsik, L. Kobbelt, R. Schneider and
H.-P. Seidel proposes a methodology based on adaptive subdivision. Once the geometry is modeled,
the final step of the building process consists of adding information to the geometry for rendering
and visualization. One efficient technique for rendering objects is texture mapping. The third paper
“Interactive texture mapping for polygonal models” by H. Sun and H. Bao describes how to interactively
map textures onto 3D objects.
When many 3D objects are moving in a virtual scene, they share the same space and interact together.
Two ways of handling interactions are possible:
(1) detecting interactions between objects (i.e., collisions) and defining interaction answer,
(2) planning how to displace an object so that it will avoid interaction with other objects.
Three papers, from fourth to sixth: “A hierarchical method for real-time distance computation among
moving convex bodies” by L.J. Guibas, D. Hsu and L. Zhang, “Fast and accurate collision detection
for haptic interaction using a three degree-of-freedom force-feedback device”, by A. Gregory, M.C. Lin,
S. Gottschalk and R. Taylor, and “Self-customized BSP trees for collision detection” by S. Ar, B. Chazelle
and A. Tal treat different aspects of collision detection and response. The seventh paper “Path finding for
human motion in virtual environments” by S. Bandi and D. Thalmann, describes how to plan and find
paths for virtual human in virtual environments.
One way of animating objects in Virtual Worlds consist of changing their shape with time. In
this special issue, the three last papers propose two different techniques to modify the shape of
objects. In the eighth paper, “Skeleton-based three-dimensional geometric morphing” by R.L. Blanding,
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G.M. Turkiyyah, D.W. Storti and M.A. Ganter, and the ninth one, “Integrating volume morphing and
visualization” by R. Srinivasian and S. Fang, morphing is used to change the shape of an object into the
shape of another one. In the last paper “From virtual to physical reality with paper folding” by S. Bangay,
the desired final shape is obtained by folding a given surface step by step.
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